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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a running gear for 
hybrid cars which enables them to avoid degradation in 
vehicle running functions and further ensure main battery 
protecting function. 

SOLUTION: When a car is running or at a temporary halt is 
running mode, that is, with the ignition key at the turn on 
position and the engine is at a stop (S106) and moreover an 
anomaly is detected in the main battery (S102), a command 
to start the engine is inssued (S108). After the engine has 
been started (S1 10), a switchgear is opened (S1 14), charging 
and discharging of the main battery is prohibited, engine stop 
by the controller in running mode is prohibited, and an energy 
transfer device is actuated in control mode where power 
transmission to and from the main battery is not involved. In 
other words, if an anomaly occurs in the main battery in 
running mode, the engine is always brought in operation 
before the main battery is disconnected. Therefore, the 
problem that the main battery is disconnected due to 
anomalies in the main battery with the engine at a stop and 
driving by the engine will not occur. 
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* NOTICES * ^ 

iTPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] While controlling transfer of the energy between an engine, the main cell, said engine and said 
main cell, and a car driving shaft The energy transfer equipment which changes said engine power into 
power, and charges said main cell, and changes the power of said main cell into power, and puts said 
engine into operation, The control unit which controls said energy transfer equipment, and the cell 
malfunction detection equipment which detects the abnormalities of said main cell, In the driving gear of 
a hybrid car equipped with the switchgear which opens and closes the power transmission path between 
said main cells and said energy transfer equipment said control unit When the abnormalities of said main 
cell are detected in the condition that said engine has stopped in spite of the inside of transit mode Order it 
starting of said engine, and after the completion of starting of said engine, intercept said switchgear and 
the charge and discharge of said main cell are forbidden. The driving gear of the hybrid car characterized 
by forbidding a halt of said engine in said transit mode, and operating said energy transfer equipment by 
the control mode without power transfer of said main cell. 

[Claim 2] It is the driving gear of the hybrid car characterized by making it flow through said switchgear 
again, and operating said energy transfer equipment by the control mode accompanied by power transfer 
of said main cell when, as for said control unit, said cell malfunction detection equipment detects the 
abnormality dissolution of said main cell after cutoff of said switchgear in the driving gear of a hybrid car 
according to claim 1 . 

[Claim 3] In the driving gear of a hybrid car according to claim 1 said cell malfunction detection 
equipment The existence of the slight abnormalities of said main cell for which the discharge below the 
predetermined current value which can put said engine into operation at least is possible for, and 
discharge exceeding said predetermined current value is not suitable is detected. Said control unit The 
driving gear of the hybrid car characterized by permitting the charge and discharge for starting of said 
engine of under a predetermined current value, and subsequent recovery to said main cell, and forbidding 
said charge and discharge beyond said predetermined current value to the main cell at the time of 
detection of said slight abnormalities. 

[Claim 4] It is the driving gear of the hybrid car characterized by said control device **-izing the 
condition precedent of said engine during the slight malfunction detection of said main cell in the driving 
gear of a hybrid car according to claim 3. 

[Claim 5] While controlling transfer of the energy between an engine, the main cell, said engine and said 
main cell, and a car driving shaft The energy transfer equipment which changes said engine power into 
power, and charges said main cell, and changes the power of said main cell into power, and puts said 
engine into operation, The control unit which controls said energy transfer equipment, and the cell 
malfunction detection equipment which detects the abnormalities of said main cell, In the driving gear of 
a hybrid car equipped with the switchgear which opens and closes the power transmission path between 
said main cells and said energy transfer equipment The auxiliary machinery dc-battery for auxiliary 
machinery electric supply, and the DC-DC converter which supplies electric power to said energy transfer 
equipment in order to carry out the pressure up of the discharge power of said auxiliary machinery dc- 
battery and to put said engine into operation, When the abnormalities of said main cell are detected, a 
preparation and said control unit intercept said switchgear, and forbid the charge and discharge of said 
main cell. The driving gear of the hybrid car characterized by supplying electric power to said energy 
transfer equipment in the power for engine starting from said auxiliary machinery dc-battery, and 
operating said energy transfer equipment by the control mode without power transfer of said main cell. 



CLAIMS 



http://ww4.ipdl.ncipi.go.jp/cgi-^^ 4/7/2005 



JP,2001-025103,A [CL 




Page 2 of 2 



[Translation done.] 



http://ww4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgLejje?u=http%3A%2F%2Fwww4.ipdl.ncip... 4/7/2005 



JP,2001-025103,A [DEJAjLED DESCRIPTION] Page 1 of 6 



* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the driving gear of a hybrid car. 
[0002] 

[Description of the Prior Art] The energy transfer equipment which performs an energy transfer between 
an engine, the main cell, an engine and the main cell, and a car driving shaft, As energy transfer 
equipment of a hybrid car equipped with the control device which controls this energy transfer equipment 
Various kinds of things are known. In the driving gear of the hybrid car of JP,9-46966,A or JP,10- 
42600, A Energy transfer equipment is equipped with the 1st dynamo-electric machine which changes a 
part or all of an engine torque into electrical energy while performing electromagnetic torque transmission 
to output-shaft empty vehicle both engine driving shafts, and a car driving shaft and the 2nd dynamo- 
electric machine which deliver and receive electromagnetic torque. 

[0003] Usually a mode of operation is set up so that it may operate in the mode in which the control unit 
of the energy transfer equipment of the driving gear of this kind of hybrid car is made as [ be / generally / 
the sum of car demand energy (electric supply power to transit power, auxiliary machinery, etc.) and the 
demand power of a cell / in agreement with engine power ], and an engine is especially stopped as much 
as possible in the time of low-speed low torque transit and an idle from the request of engine emission 
reduction or the improvement in fuel consumption. 

[0004] Moreover, in the conventional hybrid car, when the monitor of the electrical potential difference of 
the main cell, a current, the temperature, etc. is carried out with a cell control unit and this cell control unit 
detects the abnormalities of the main cell, the magnet switch (main relay) interposed between the main 
cell and energy transfer equipment is opened (intercepting), and the main cell is protected. 
[0005] 

[Problem(s) to be Solved by the Invention] As mentioned above, however, in the conventional hybrid car 
Since a magnet switch is intercepted immediately and the main cell protection is performed when the 
abnormalities of the main cell are detected If it is [ one time ] under stop under transit or in a crossing and 
such abnormalities in the main cell occur during an engine shutdown, by cutoff of the magnet switch for 
the main cell protection mentioned above Subsequent engine starting became impossible, the fault that a 
car will be stranded arose, and possibility that traffic would get confused arose. 

[0006] It is making to offer the driving gear of the hybrid car which can secure the main cell protection 
feature, this invention being made in view of the above-mentioned trouble, and avoiding the fall of a car 
transit function into the technical problem which should be solved. 
[0007] 

[Means for Solving the Problem] Energy transfer equipment controls transfer of the energy between an 
engine, the main cell, and a car driving shaft by the driving gear of the hybrid car of this invention given 
[ all ] in a claim, and has especially 1 thru/or two or more dynamo -electric machines which changes 
engine power into power, charges the main cell, changes the power of the main cell into power, and puts 
an engine into operation with it. 

[0008] Especially with a configuration according to claim 1, transit mode, i.e., an ignition key, is an ON 
state, and it is halting during transit. And when the abnormalities of the main cell are detected in the 
condition that the engine has stopped It is ordered engine starting, and after the engine completion of 
starting, a switchgear is intercepted, the charge and discharge of the main cell are forbidden, a halt of the 
engine by the control device in transit mode is forbidden, and energy transfer equipment is operated by 
the control mode without power transfer of the main cell. 
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[0009] That is, since according to this configuration the main cell is separated after surely making an 
engine into operating state when abnormalities arise on the main cell in transit mode, the main cell 
separation by the abnormalities in the main cell arises during an engine shutdown, and the problem that 
transit with an engine becomes impossible does not arise. 

[0010] in addition, since the engine starting electric energy itself is not so big for the main cell, the 
abnormalities in the main cell by engine starting after malfunction detection are markedly alike, and 
hardly get worse 

[001 1] Furthermore, with this configuration, since after the completion of starting of this engine forbids a 
halt of the engine by the control device in transit mode, car transit is securable until it turns off an ignition 
key. 

[0012] Since energy transfer equipment moreover operates energy transfer equipment by the control mode 
without power transfer of the main cell Furthermore, since supplying energy required for transit of a car 
etc. from an engine, speaking concretely, (except for the electric supply to the auxiliary machinery by the 
auxiliary machinery dc-battery in the case of having an auxiliary machinery dc -battery etc.) The fault that 
energy transfer equipment is operated in the mode when the main cell is normal although the main cell is 
disconnected is avoidable. 

[0013] In addition, in this configuration, a condition and temperature with excessive electrical potential 
difference and current include the condition of having gone up too much, with the abnormalities of the 
main cell. 

[0014] Although a magnet switch (electromagnetic switch) is suitable as a switchgear, the solid-state- 
switching component for power may be used. 

[0015] Transit mode means the condition of having turned on the ignition key as mentioned above. 
[0016] The condition that the engine has stopped means the condition which the engine has stopped, or 
the condition that an engine rotates at the rotational frequency of under the minimum engine speed after 
the completion of starting. 

[0017] The condition of rotating without carrying out fuel consumption to a halt of the engine in transit 
mode at the rotational frequency to which an engine exceeds the minimum engine speed after the 
completion of starting is not included. Prohibition of a halt of the engine in transit mode means forbidding 
that an engine speed should fall even to the condition below the minimum engine speed after the 
completion of starting in the condition of turning on the ignition key. 

[001 8] Since connection between the main cell and energy transfer equipment is again revived when 
according to the configuration according to claim 2 it acts as the monitor of the main cell and the 
abnormality dissolution of the main cell is detected even after disconnecting the main cell further in the 
driving gear of a hybrid car according to claim 1 , an engine, energy transfer equipment, and a cell can be 
operated by the normal control mode after that. 

[0019] Furthermore, since after the main cell normal return detection is returned to the control mode 
accompanied by power transfer of the main cell from the control mode without power transfer of the main 
cell, improvement in fuel consumption and drivability and reduction of emission can be aimed at. 
[0020] According to the configuration according to claim 3, it sets to the driving gear of a hybrid car 
according to claim 1. Further When the existence of the slight abnormalities of the main cell for which the 
discharge below the predetermined current value which can put engine into operation is possible for, and 
discharge exceeding a predetermined current value is not suitable is detected The charge and discharge for 
engine starting and subsequent recovery are permitted to the main cell under with a predetermined current 
value, and the charge and discharge beyond a predetermined current value are forbidden to the main cell. 
[0021] If it does in this way, at the time of the slight abnormalities of the main cell, the engine shutdown 
function in transit mode can be secured, preventing that, as for the main cell, the abnormalities of the 
main cell get worse quickly since it does not perform the charge and discharge in a high current, although 
engine starting electric energy supplies electric power to energy transfer equipment (for example, when 
cell temperature is somewhat high etc.). [ at least ] 

[0022] According to the configuration according to claim 4, in the driving gear of a hybrid car according 
to claim 3, **-ization, i.e., engine starting frequency, is further reduced for an engine condition precedent 
during the slight malfunction detection of the main cell. Thereby, the abnormalities of the main cell can 
pursue the improvement in fuel consumption, the fall of emission, and the purpose that was in the range 
which does not reach a limitation also in the time of the slight abnormalities of a main cell called a certain 
amount of rise of for example, cell temperature. 

[0023] When the abnormalities of the main cell are detected in the condition that transit mode, i.e., an 
ignition key, is an ON state, and were under halt during transit, and the engine has stopped according to 
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the configuration according to claim 5, the main cell is intercepted, and when engine starting is needed 

after that, the power of an auxiliary machinery dc-battery performs engine starting. 

[0024] If it does in this way, since the main cell of an abnormal condition will not be made to pay engine 

starting power, the abnormal condition of the main cell is not worsened. 

[0025] 

[The mode for inventing] The suitable mode of the driving gear of the hybrid car of this invention is 

explained with reference to the following examples. 

[0026] 

[Example 1] One example of the driving gear of the hybrid car of this invention is explained below. 
[0027] In drawing 1 an internal combustion engine (engine) and 2 1 A planet-gear style, (Whole 
configuration) 3 is constituted by the brushless DC motor. The generator of an engine drive, A starter 
motor, the 1st dynamo-electric machine which can operate as generators for regenerative braking, The 
2nd dynamo-electric machine for torque assistance which 4 consists of with a brushless DC motor, The 
inverter with which 5 drives both the dynamo-electric machines 3 and 4, the main cell of high pressure 
[ 6 ], the magnet switch by which 7 was prepared in the power transmission way of the main cell 6 and an 
inverter 5, As for the transit control unit with which 8 controls an inverter 5 including a microcomputer, 
the cell control unit with which 9 controls the charge condition of the main cell 6, and 10, a gear device 
and 1 1 are internal combustion engine control units. 

[0028] The planet-gear style 2, the 1st dynamo-electric machine 3, the 2nd dynamo-electric machine 4, 
the inverter 5, and the gear device 10 constitute the energy transfer equipment said by this invention. The 
planetary-reduction-gear device 2 has the internal gear which gears with a revolving shaft and a revolving 
shaft, gears with the sun gear and sun gear which rotate and revolve the perimeter around the sun as 
everyone knows, and rotates the perimeter of a sun gear, and these revolving shafts, the sun gear, and the 
internal gear are connected with the revolving shaft of an internal combustion engine 1, the 1st dynamo- 
electric machine 3, and the 2nd dynamo-electric machine 4 according to the individual. The car driving 
shaft which is connected with the revolving shaft of the 2nd dynamo-electric machine 4 in the gear device 
10 and which is not illustrated has composition which supplies transit torque to a wheel through the gear 
device 10 with a clutch. 

[0029] The inverter 5 contains the three phase inverter circuit which delivers and receives the 1st dynamo- 
electric machine 3 and alternating current power while delivering and receiving the main cell 6 and direct 
current power through a magnet switch 7, and the three phase inverter circuit which deliver and receive 
the 2nd dynamo-electric machine 4 and alternating current power while delivering and receiving the main 
cell 6 and direct current power through a magnet switch 7. 

[0030] the transit control unit 8 and the cell control unit 9 — reaching — the internal combustion engine 
control unit 1 1 constitutes the control unit said by this invention, and the magnet switch 7 constitutes the 
switchgear said by this invention. The electrical potential difference of the main cell 6, a current, and 
temperature are detected by the cell sensor 12, and are sent to the cell control unit 9. 
[0031] In the usual actuation, the cell control unit 9 determines cell charge power desired value based on 
the condition of the detected main cell 6, and outputs it to the transit control unit 8. The transit control unit 
8 adds car drive power desired value, the above-mentioned cell charge power desired value, etc. which 
were computed from accelerator pedal ******, a car driving shaft rotational frequency, etc., and 
determines engine power desired value. Outputting this engine power desired value to the internal 
combustion engine control device 1 1 , the internal combustion engine control device 1 1 carries out the 
operation control of the internal combustion engine 1 at the torque and the rotational frequency which 
generate an output equal to this engine power desired value in the lowest specific fuel consumption. 
Moreover, the transit control unit 8 controls an inverter 5 according to an internal combustion engine's 1 
engine speed, the engine speed of torque and a car driving shaft, and a difference with torque, and 
generates electricity or operates [ electric ] the 1st dynamo-electric machine 3 and 2nd dynamo-electric 
machine 4. For example, to the usual cruising transit, make the 1 st dynamo-electric machine 3 carry out 
generation-of-electrical-energy actuation, it is made to carry out electric actuation of the 2nd dynamo- 
electric machine 4 by this generated output, and is compensated with the insufficient torque of a car 
driving shaft. Since the basic drive control of this kind of hybrid car itself is already well-known, the 
explanation beyond this is omitted. 

[0032] With reference to the routine which shows actuation of the cell control device 9 about the 
correspondence processing at the time of the abnormalities in the main cell which are the summaries of 
this invention, and the transit control device 8 hereafter to drawing_2 and drawing _3 , it explains below. 
[0033] It judges with the main cell 6 of the cell control unit 9 being unusual, when the electrical potential 
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difference of the main cell 6, a current, and temperature are first read from the cell sensor 12 (SI 00), those 
combination investigates whether it is the inside of a predetermined normal range (SI 02) and the above- 
mentioned combination has deviated from the above-mentioned normal range, and it is outputted to the 
transit control unit 8 (SI 04). 

[0034] When the information that the main cell 6 is unusual in transit mode is received (S200), the transit 
control unit 8 forbids the engine shutdown in the transit mode after it (S202, S204), and it is made it to 
carry out idle rotation in the condition of being equivalent to an engine shutdown, with idle rpm 
somewhat higher than an internal combustion engine's 1 minimum self-sustaining rotational frequency 
value. 

[0035] Next, the cell control unit 9 orders the internal combustion engine control unit 1 1 internal 
combustion engine starting operation while an internal combustion engine 1 investigates whether it is a 
idle state (engine self-continuation below a pivotable minimum-engine-speed value) (SI 06), and it will 
order an inverter 5 the drive of a generator 9 if it is a idle state when the main cell 6 judges with it being 
unusual in transit mode (S108), and thereby, a generator 9 puts an internal combustion engine 1 into 
operation. 

[0036] Next, the cell control device 9 stands by until whether an internal combustion engine's 1 starting 
having been completed based on the information received from the transit control device 8 or the inverter 
5 and an engine speed investigate whether it became more than a self-continuation rotation possible value 
and starting is completed (SI 10). If starting is completed, an inverter 5 will be ordered a halt of the above- 
mentioned electric actuation for engine starting (SI 12). Furthermore, the transit control device 8 is 
ordered cutoff of a magnet switch 7 (SI 14), and the transit control device 8 intercepts a magnet switch 7 
in response to this command (S206) (S208). Furthermore, the transit control unit 8 operates energy 
transfer equipment by the control mode without power transfer of the main cell 6. If it puts in another 
way, drive control of the internal combustion engine 1 will be most carried out in the operating point of 
low fuel consumption among the output values which are in agreement with the sum total with the power 
which supplies electric power to high-pressure auxiliary machinery etc. from the car drive power desired 
value which applied and computed the car driving torque calculated by accelerator pedal ******, and the 
rotational frequency of a car driving shaft, the 1st dynamo-electric machine 3, or the 2nd dynamo-electric 
machine 4. 

[0037] Moreover, in SI 02, if the above-mentioned combination is in a predetermined normal range If it 
investigates whether it is under [ cutoff] ******** (s 116) and a magnet switch 7 is under cutoff Read a 
cell current (SI 18) and it investigates whether the read cell current is below the predetermined value 
memorized beforehand (SI 20). If the cell current is over the predetermined value, a return will be carried 
out to a main routine, or if return and a cell current are under predetermined values, it will progress to 
SI 00 SI 22, and a magnet switch 7 will be ordered ON, and it notifies that the main cell 6 is normal 
(SI 24). 

[0038] When it is received that the above-mentioned flow of a magnet switch 7 and the above-mentioned 
above-mentioned main cell 6 are normal, the transit control device 8 permits the engine shutdown in the 
transit mode after it (S210), and turns on a magnet switch 7 (S212). 

[0039] (Deformation mode) It is clear that the cell control unit 9 may perform only cell malfunction 
detection with the cell control unit 9 in the example which gave [ above-mentioned ] explanation although 
it was made to take charge of the great portion of correspondence actuation at the time of the malfunction 
detection of the main cell 6, and the remaining cell anomalouscorrespondence actuation may be made to 
pay with the transit control unit 8. 

[0040] (The example effectiveness) even if it detects the abnormalities of the main cell 6 according to this 
example that gave [ above-mentioned ] explanation — irrespective of transit mode — an internal 
combustion engine's 1 rotational frequency — continuation ~ since the internal combustion engine 1 was 
started and the main cell 6 was separated when it was below a pivotable minimum engine speed, the main 
cell protection feature is securable, avoiding the fall of a car transit function. 

[0041] Moreover, with this configuration, since after this internal combustion engine's 1 completion of 
starting forbids a halt of the internal combustion engine 1 by the control unit in transit mode (it is not 
ignition key-off), car transit is securable until it turns off an ignition key. 

[0042] Moreover, since energy required for transit of a car etc. will be supplied from an engine if it is said 
still more concretely, since energy transfer equipment operates energy transfer equipment by the control 
mode without power transfer of the main cell, the fault that energy transfer equipment is operated in the 
mode when the main cell is normal although the main cell is disconnected is avoidable. 
[0043] Furthermore, if the condition of the main cell 6 is recovered normally, since operation with the 
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transit mode which includes an engine shutdown again will be attained by temperature fall etc., 

improvement in fuel consumption and emission reduction can be aimed at. 

[0044] 

[Example 2] With reference to the routine which shows the other examples of the driving gear of the 
hybrid car of this invention to drawing^ and d rawin g 5 , it explains below. 

[0045] By the routine shown in drawing 4 , the following routine is carried out among SI 02 and SI 04 
which are shown in draw ing 2 . That is, when abnormalities are detected in SI 02, it investigates whether 
this abnormality is slight (SI 22), and if slight, the information of slight abnormalities will be outputted to 
the transit control unit 8 (SI 24). 

[0046] The transit control device 8 carries out the following routine among S200 and S202 which are 
shown in drawin g 3 (refer to drawing 5 ). that is, the abnormalities which received are slight ~ it 
investigates whether it is unusual (S212), and slight — if unusual, the maximum of the charge and 
discharge current of the main cell 6 will be regulated below a predetermined threshold, and the charge- 
and-discharge accumulation time amount within predetermined time will be further regulated below to a 
predetermined threshold (S214). 

[0047] In addition, it shall be the abnormalities of level which can supply electric power from the main 
cell 6, and regulation of the charge-and-discharge accumulation time amount within the maximum of the 
charge and discharge current in S214 and predetermined time shall set power required for the slight 
abnormalities in this example to put the internal combustion engine 1 under halt into operation as the level 
which can put an internal combustion engine 1 into operation. In addition, regulation of the charge and 
discharge current value of this kind of main cell 6 and charge-and-discharge accumulation time amount 
can be easily carried out by control of an inverter 5. 

[0048] If it does in this way, although the large power torque assistance or large power regenerative 
braking by the accumulation-of-electricity power of the main cell 6 will not be made, an engine shutdown, 
and the small-scale torque assistance and small-scale regenerative braking in transit mode are 
maintainable, and the improvement in performance traverse, fuel consumption reduction, and emission 
reduction are realizable, inhibiting aggravation of the abnormalities of the main cell 6. 
[0049] 

[Example 3] With reference to the routine which shows the other examples of the driving gear of the 
hybrid car of this invention to drawing 6 , it explains below. 

[0050] By this routine, engine shutdown conditions are **-ized among S214 and S202 which are shown 
in drawin g 5 (S216). That is, even if it should just be going to order it an engine shutdown by original 
control, when some conditions cannot be satisfied, it stops to idle operation of an engine. 
[005 1] In addition, a case is mentioned [ that the condition of under a predetermined value does not come 
to carry out / an engine speed and an engine torque / predetermined time continuation, for example ] as 
conditions for a part of above. Thereby, when the slight abnormalities (for example, a certain amount of 
temperature rise of the main cell 6) of the main cell 6 arise, it can prevent that a halt of an engine and 
restart arise frequently, and the charge-and-discharge burden of the main cell 6 can be mitigated. 
[0052] 

[Example 4] The other examples of the driving gear of the hybrid car of this invention are explained 
below with reference to drawing_7 . 

[0053] This example adds the low-pressure auxiliary machinery dc-battery 12 and low-pressure DC-DC 
converter 13 in the example 1 shown in drawing 1 . In addition, the auxiliary machinery dc-battery 12 
shall be charged from the 1st dynamo-electric machine 3 through the rectifier which is not illustrated. Or 
the pressure of the alternating voltage which the 1st dynamo-electric machine 3 outputs using the rectifier 
contained in DC-DC converter 13 may be rectified and lowered, and electric power may be supplied to 
the auxiliary machinery dc-battery 12. 

[0054] DC-DC converter 13 carries out the pressure up of the output of the auxiliary machinery dc-battery 
12 to the level which can drive the 1st dynamo-electric machine 3, and supplies electric power to an 
inverter 5. 

[0055] Control of the cell control device 9 in this example and the transit control device 8 is explained 
below with reference to the routine of drawing 8 and dra w in g 9 . 

[0056] First, it judges with the main cell 6 of the cell control unit 9 being unusual, when the electrical 
potential difference of the main cell 6, a current, and temperature are read from the cell sensor 12 (SI 00), 
those combination investigates whether it is the inside of a predetermined normal range (SI 02) and the 
above-mentioned combination has deviated from the above-mentioned normal range, and it is outputted to 
the transit control unit 8, otherwise, (SI 04) a normal thing is outputted (SI 40). 
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[0057] When the information that the transit control unit 8 has the unusual main cell 6 in transit mode is 
received (S200), a magnet switch 7 is turned off (S208), **-ization of the engine shutdown conditions 
explained by drawing 6 is performed (S216), and it investigates whether the engine starting request arose 
(S218), and if generated, DC -DC converter 13 will be driven and the internal combustion engine 1 by the 
auxiliary machinery dc-battery 12 will be put into operation (S220). 

[0058] Moreover, when it judges with the main cell 6 being normal in S200, if the magnet switch 7 turns 
off, a magnet switch 7 will be turned on (S212) and the above-mentioned engine shutdown conditions will 
be eased to the original condition (S40). Next, it investigates whether the engine starting request arose 
(S242), and if generated, an internal combustion engine 1 will be put into operation using the main cell 6 



[0059] Since all the power by which there is nothing of a magnet switch 7 for which the auxiliary 
machinery dc-battery 12 charges the main cell 6 more off at the time of engine starting by the auxiliary 
machinery dc-battery 12, and the pressure up was carried out with DC-DC converter 13 can be turned to 
an internal combustion engine's 1 starting according to this example, there is an advantage with few 
burdens of the auxiliary machinery dc-battery 12. 
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